VAXSTATION 100 ENGINEERING SPEC REV G.1 15 MARCH 1983 
iS JUNE 1983 


1. OVERVIEW 


The VS100 workstation is 32 19° monochrome workstation designed for the 
rrofessional user. The VS100 consists of 32 corrorate standard multibox 
comtainins an H7865 rower surrelurdisrplay rrocessor moduless fiber ortics 
transmitter/receiver module and 3 bitblit accelerator module. The V5100 uses 
aif in monitor (VYVR100) in 3a landscare format. The monitor has 2 screen 
resoultion of 1088 eixel horizontally by 864 Fixels vertically. The ¥S100 
interfaces to 3 VAX 11/7XX CPU through 3a 1OMHz fiber optic cable and a VAX 
installed Unibus window module. The VS100 is surrlied with a LK201Cx keyboard 
and a VS1IOX-EA mouse 3s ineut devices. An ortional digitizing tablet VS1OX-BA 
is aveilsble. 


2. FRODUCT DESCRIPTION AND FUNCTION 


3+ PRODUCT REQUIREMENTS 


4. STANDARDS »REGULATIONS AND CERTIFICATION 


The VS1i00 comelies with the standards and regulations listed in the following 
subsections. 


4.1 PRODUCT SAFETY 


NEC.STG. 119 - digital rroduct safety (covers UL 478 UL 114+ CSA 22.2 
NO, i154 VIE 0804 and IEC 435) 


IEC 435 Safety reauirements for data rrocessinsg eauirtment 


4,2 AC POWER 
DEC.STH. 002 - AC Power wiring, groundings recertacles and nameplates 
DEC.STO. 122 - AC rower line standard ( orerating frermuency 47-63 Hzs 


oreratinga voltages 87-128VAC or 174-256VAC ). 
4.3 ELECTROMAGNETIC COMPATABILITY 


DEC. STD. 103 - electromagnetic comrability (EMC) hardware design 
reauirements. 


FCC rules and regulations: peart 15 - Radio freauency devices: subrart 
J (level A ) ‘ 


DIRECTIVE EEC - 76/889-EMI/RFI reeuirements for the British Isles 


VDE 0871 level N-12 - Limits of radio interference from radio freauency 
Brprarstus and installations, 


4,9 


ACOUSTIC NOISE 


DIN 45635 FTi and FT1é - Measurement of airborne noise emmited by 
machines 


VNE 2058 Part 2 


QEC.std. 102s section 4 will surercede the shbove sduidelines when 
avVaeilsble 


ERGONOMICS 

ZN1/335 - Ergonomics reauirements for disrlay workstations in the office 
enviroment. 

ENVIRONMENT 

DEC.stds 102 - Environment standard for comruters and peripherals 

( class Bs with orerating temrerature range of 10 to 40 desrees C and 
10 to 90 Percent relative humidity). 

LANGUAGE | 

DEC.std. 107 - Digital standard for terminals keyboards 

DEC. std. 168 - Multinational shoneeter eet 

MISCELLANEOUS 


PEC.std. O40 - LTesisn and certificstion of hardware rroducts to national © 
and international resulsations and standards, 


DEC.std. 092 - Color and finish standard 
DEC.std. 105 - Disrlay workstation ergonomics 
VIE 0730 - office machine eauirtment 

VIE 0860 - video disrlay eauirtment 


CERTIFICATION AND APPROVAL 


The V¥VS100 is designed such that it will obtain the following listings» 
certifications: and 3rrrovalsi oe 


(safety) Listing adainst UL 478 and CSA 22.27 No 154 


(safety) certification of comrliance to IEC 435 


€EMI/SRFI) international certification of compliance to FCC level A and 


VIE N-12 level 


3+ HARDWARE 
sel DISPLAY FROCESSOR BOARL 
Seil.i DESCRIPTION 


Tne disrelsy erocessor module CIFM) in the VS100 contains the MC468000 
CelurProdram rsamrrragram roms screen ramsand I/0 rorts. Conmected to the display 
processor module as daughter boards are the fiber ortic transmitter/reciever 
(FOT/R) module and the Bit Blit Accelerator (BBA) module, 

The timings for the DFM is derived from a 79.96Mhz ECL oscillator and 
divided down to 40Mhz: 20Mhzr 10Mhz and other lower freauencies for use in the 
sustem. The 80Mhz clock allows for a screen disrlsy of 1088 pixels horizontally 
by 864 rixels vertically, 

Communication with the host cru (VAXI1/7xx) is thru a fiber ortic cable 
of ur to 300 meters in lengthr which connects to the Unibus Window Module (UBW) 
locsted in the VAX unibus backeplane. Tne fiber optic interface orerates at a 
10Mnz rate. AlL transmissions across the fiber ortic cable are initiated by the 
QDPM’s 468000 cru or bu the BEA module. Transmissions to the VAX cru are 54 bits 
im lensth (16 data bits, 16 cre bitsy 18 address bitss 1 control bit,» 3 srare 
Obits). Recieved data from the VAX cru is 24 bits in lensth.(16 data bits: 1 
control bit and 7 spare bits). Data is transfered across the fiber link im 
3 BI-FHASE L encodings scheme. All data transmissions are sent with a 
16 bit CRO checksum, 


The TPM also contains? 


8 sTogrammable CRTC controller for generating the necessary timings 
Sismals for the VR100 monitor 


two rrogrammanle USART’s for communication with the optional 
digitizing tablet and the LK201Cx keyboard. 


A discrete interface for the VSIOX-EA hand held mouse 


A set of 5 LED’s for fault indication. 4 led’s are reds and 1 led 
is dreen. The led’s sre located on the rear of the DPM: and sre 
viewsble from the rear of the multibox, 


A rower-ur self test diagnostic used for testing of 311 major rortions 
of the DPM modules the BBA modules the FOT/R moduler and the LK2O1Cx 
kevboard. An extended set of tests are rrovided for user tests of the 
VSLOX-EA hand held mousey the VSIOX-BA digitizing tablet, and alignment 
of the VR100 monitor. 


Tlde loor self test that will run continuosly after rower-ur self test 
is Tfuns Dut before tne user logs onto the VAX cru. Idle self-test 
Frovide 3s continuous check of the functionslity of the VS100. 


The Micro-diagnostics also has 3 MAINTANCE MODE which will enable the 
user to run srecific tests and to test the I/0 devices. 


Se1.2. 
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Jel.3. MEMORY MAF 


The VS100 has 32 total of 656ékb on 


PROGRAM RAM 


PROGRAM ROM 


SCREEN KAM 


ADDRESS SFACE 


board memorys allocated as follows} 
128Kb 

1é6Kb 

S12Ko (4,2 bits) 


000000-07F FFF PROGRAM RAM 


080000-OFFFFF 
100000-17FFFF 
180000-1FFFFF 


The VS100 can address 256Kb of 


UNTBUS 
FRAME BUFFER RAM 
PROGRAM ROM 


unious address space 


Jei.4. I/O REGISTERS 


The following devices sre marred into the I/0 space (addr 23 = 1) of the 
MCS8000 eet 

Tablet USART 

Keyboard USART 

Mouse position resister 

Crt comtroller resister 

Sustem status resister 

test led resister 

BRA "go" f/f 


314.1 CRT controller resister 


Tne CRT controller rrovides the necessary timing sidnals to the VRIO0 
monitor: and the address for the start of the visible screen memory that will 
he read out seauentially during refresh of the screen. The CRT controller has 
two memory addresses assigned in the I/0 srace. The first is 3 rointer resister 
that 1s loaded with the value of the resister that data will be derosited in. 
Their are 14 resisters available for use in the CRT controller. 

The second register is the data redister. Any date derosited in the data 
register will be transfered to the resister rointed to by the address resister. 


CTRC ADDRESS REGISTER 


address = 8O00A0 CHEX) write only 

CRTC PATA REGISTER 

address = 8000A4 (HEX) read/write 
BIT 7 & Kal 4 3 2 1 0 
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REFER TO DEC. SPEC. A-PS-16963-00 FOR MORE DETAILED INFORMATION 


The reauired rarameters for rrorer oreration of the VR100 monitor at @ screen 
resolution of 1088 Horz «x 960Vert Pixels are 


RO = 45 Ri = 34 
R2 = 37 R3 = 06 
R4 = 74 RS = 05 
Ré6é = 72 R7 = 72 
R8 = 00 R9 = 11 
R10 = 00 R1li = 00 
R1l2 = 00 Rig = 60 
R1l4 = 00 R1iS = 00 


3eil+4.2 


TISPLAY FROCESSOR STATUS REGISTER 


The DISPLAY FROCESSOR STATUS resister is used by the MC48000 cru to obtain the 
status of events tne have an effect on the orerasation of the VS100 system. This 


resister 1s 2 


bit 


bit 7 
bit 6 
bit 3 
bit 4 
bit 3 


bit 2 


biti 


bit 90 


read only" resister, 


eddress = 8000C0 CHEX) read only 
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mouse Pushbuttonsright. logic 1 ¢€3v) = OFF 
logic 0 (Ov) = ON 
mouse Pushbuttonsmiddle. logic 1 ¢€3v) = OFF 
logic 0 (Ov) = ON 
mouse rPushbuttonsleft logic 1 (3v) = OFF 
logic 0 (Qv) = ON 
link available logic 1 (3v) = link is Fresent 
logic 0 (Ov) = link not available 
link error logic 1 (3v) = link error detected 
logic 0 (Ov) = no link error detected 
non-existant memory logic 1 (3v) = the UBW attemeted to 


esccess non-existant VAX memory. 
Illessable address from the BEA 
or the DPM. Used as 3s status 
bit to indicate the reason 
for failure to sain access to 
the UNI-BUS. 
logic 0 (Ov) = address elaced on the 
the uni-bus was 3 valid address. 
logic 0 (Ov) 


BRA eresent logic 1 (3v) = BBA mot Present 
logic 0 (Ov) = BBA rresent 
manufacturing mode logic i (3v) = not in manufacturins 
mode 
logic 0 (Ov) = the module is in 3 


manufacturing enviroment. 


541+4.35 


MOUSE POSITION REGISTER 


The MOUSE POSITION resister is used as a count/direction register by the 68000 
Ceti. This resister will contain the value of increments that the mouse was moved 
since the last "MOUSE FOSITION REG* Tread bye tne 68000 cru. 


bit 


bit 


bit 


bit 


bit 


address = 800060 tHEX) read only 
15 8 7 0 
LOYD wer rm rr rr rrr rr enn YO | XP erm mr mr mr rr rr rr rrr XO | 
15 = Y¥7 The M.S.B. of the Y rosition resdister. Used to indicate 
the direction of mouse movement in the vertical axis (Y axis). 
logic i (3v) = 
logic 0 (Ov) = 
14-8 = the value of the mouse movement in the "Y° direction 
7 = xX? The M.S.B. of the X reosition resister. Used to indicate the 
direction of mouse movement in the horizontal axis (X axis). 
logic 1 (3v) = 
logic 0 (Ov) = 
6-9 = the value of the mouse movement in the "X" direction, 


3.1.4.4 TEST LEDS REGISTER 
The TEST LEDB’s register is used to turn on/off the 4 red led’s and 1 green led 


located on the rear of tone [IPM board. These LED’s are used by the micro- 
diagnostics to indicate failure of any of the maior sections of nardwaere in 


tne VS100 system. 


address = 800080 (HEX: WRITE ONLY 


BIT 7 é va] 4 3 2 1 #) 
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bit 7 = RESERVED 


bit 6 = RESERVED 


bit 3S = TEST OK Used in the manufacturing enviroment.Indicates 
that the VS100 has successfully rassed burn-in 
self test. NOTE self test takes aprrox 20 sec. 
logic i (3v) = test rassed. cleared on Frower-ury, 
reset oy the hostsvor external 
init. 
logic 0 (Ov) = test failed. 
bit 4 = green led leosgic i (3v) = led off 
logic 0 (Ov) = led on indicates the VS100 has 
Passed power-up self test 
bit 3 = red led 3 losdic 1 (3v) = led off 
logic 90 (Ov) = led on 
bit 2 = red led 2 lodic 1 (3v) = lad off 
logic 0 (Ov) = led on 
bit 1 = red led i logic 1 (3v) = led off 
logic 0 (Ov) = led on 
bit 0 = red led 0O logic 1 (3) = led off 
logic 0 (Ov) = led on 


REFER TO SECTION 7.5 FOR A COMPLETE DESCRIPTION OF THE TEST LEDS ERROR CODES 


TABLET USART 


ge1.4.5 


The TABLET USART resister is 4 I/0 marred locations used to set-ure the 2641 


USART for 


Tne clock to tne USART is 3.000Mh=z. 


tablet is 74600 baud 


STOrPer communications witn the ortional VSIOX-BA disitizing tablet. 
The normal communications baud rate to the 


address = 800020 (HEX) READ/WRITE 
800022 (HEX) READ/WRITE 
800024 (HEX) READ/WRITE 
800026 (HEX) READ/WRITE 
BIT 7 6 2 4 3 2 1 0 
i 07 | Dé 1 D5 1 D4 1 BS i DS | Di t oO ] 


REFER TO DEC.SPEC. A-PS-18623-00 FOR MORE DETAILED INFORMATION 


NOTE: Tne clock inrut to the USART is 5.000Mhz 


3124-6 KEYBOART USART 
The KEYBOARD USART resister is 4 I/0 marred locations used to set-up the 2661 


USART for communications with the LK201Cx keyboard. The clock to the USART is 


S,000Mnz. The baud rate for tne LKSO1Cx keyboard is 4800 baud... 
address = 800000 READ/WRITE 
800002 REAL/WRITE 
800004 READ/WRITE 
B00006 REAR/WRITE 
BIT 7 . é 5 4 3 2 1 0 
1 D7? | 86 1 8S ' B4 | HS 1 D2 | Di i go | 


REFER TO DEC.SPEC. A-PS-18623-00 FOR MORE DETAILED INFORMATION 


NOTE: The clock inreut to the USART is 5.000 Mnz 


3+i-5 I/0 CONNECTOR DESCRIPTIONS 


The following I/0 connectors are located on the rear ranel of the VS100 DISPLAY 
FROCESSOR MODULE. 


J+1,5.1 MONITOR OUTFUT CONNECTORS 


The VR100 monitor uses 3 sererste outruts. These outrputs sre rrovided throush 
isolated BNC tyre 50 ohm connectors. The levels of tne outruts ares 


video 0.O0v-800 mv. 
black = 0.0v 
white = 0,.,700v 
horz.synec 0.4v-2,.4Vv 
vert.syne 0,4V-2.+.4v 


JelsSe2 TABLET POWER AND SIGNAL CONNECTORS 


Tne tablet uses 2 connectors. one for rower and one for sidnals. The 
connectors are industry standard D-SUB miniature tyre connectors, located on 
the tackranel of the DPM module. 


9 fir rower connector (female,r D-sub miniature) 


ceee ccce GtAD UND SED wun cane OGD GHEE GEED SOAP GEC GnnS GEED GEES Gute SEED SOND come name CURE ctbG ener GESD GbGD Gump EED “mmm COED GEED CmnD aoED ROE COG) UND cney GED am epee Gate cute emp sumD men wee 


Fin 1 +5v 

Fin 2 +3v 

Pin 3 N.C. 

Pin 4 ti2v 

Pin 3 N.C. 

rin 6 ~12v 

rin 7? ground 

Fin 8 ground 

rin F chassis sround 


25 Pin sigdnal connector (females D-sub miniature) 
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Fin 1 safety dround 

Fin 2 transmit 

Fin 3 receive 

Pim 7 Sidnal sround 

Fin 12 reserved (test INIT) 
Fin 13 reserved (test OK ) 


Bll otner Fins = meee 
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MOUSE POWER/SIGNAL CONNECTOR 


13 erin rower/sisgnal connector (female, [l-sub ministure) 
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Pin 
Pir 
Pin 
Pin 
Fir 
Pin 
Pin 
Pin 
rin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 


gel.5e4 KEYBOARD 


OOs! & CS Gram 


bab pt 
mm & 


bob pt et 
& ho 


i5 


N.C. 

+5V D.C. 
N.C, 

N.C, 

GROUND 
GROUND 

N.C, 

RIGHT BUTTON 
MIDDLE BUTTON 
LEFT BUTTON 
N.C, 


POWER/SIGNAL CONNECTOR 


RS-423 COMPATIBLE 


RECEIVE 
GROUND 

+i2v dc 
TRANSMIT 


sele6 INTERRUPTS 


Tne MCEC68000 uP on the DFM has 7 Levels of interrupt. Level 
7» the hishest level is nmom-maskanle. Interrurt vector addresses are fixed. 
Tne 7 levels of interrurt sre; 


BRA non-existent memory. Set when the BRA tries to address 

non-existent memory in the VAX cru, Cleared by clesrinsg the 

BBA "so" bit.( the BBA will then clear its memory reauest, 

which will clear the LEVEL 7 interrupt. 

level 6 = VERTICAL SYNC. used as 8 watchdos timer, Set by VERT. SYNC, 

from the CRT controller. Cleared by RESET SIX. (read from 

address 8O000E0 (HEX) 

LINK TRANSITION. indicates that the Fiber Ortic link hes had 

either LINK ERROR asserted, or that LINK AVAILABLE has 

changed states. Cleared by either &@ rPower-ur reset 

(hardware) or 2a read from address 800040 (HEX) 

level 4 = BBA DONE. Used to indicate that the BBA has completed an 
oreration. Cleared by the BEA when the 68000 uP clears the 
BBA ‘do* bit 

level 3 = Tablet USART interrupt. Receiver buffer fullvyor transmitter 

buffer empty, 


level 7 


cA 
ui 


level 


level 2 = Keyboard USART interrurt. Receiver buffer fullsor 
| transmitter buffer empty, 
level 1 = not used 


gel? MANUFACTURING MODE 


A JjumPer has been rrovided on the DBFPM module that will sallow for 
a dynamic functional burn-in of the zebra/bba/fotr in a manufacturing 
environment. This Jumper reauires the use of loopback connectors on the 
tablet i/o rort (BEC, PT# 12-15536-00) sand a loopback connector on the 
keyboard rort (DEC.PT# L2-XXXXX-XX). when in this modersthe micro-diassnostics 
Will loor continuously on the rower-ur self test, The unit will healt at the 
first occurance of 3 detected error, and disrlay the test number in the 
led indicators. 


gee UNIBUS WINDOW MODULE 
Seoel FUNCTIONAL DESCRIPTION 


Tne M7452 module is 32 standard heisht hex size module used as an 
interface between tne VS100 and the VAXLI/7XX cru. The module connects to 
the VAX unibus backplane and recieves its rower from the VAX. The M7852 is 
conmected to the VS100 by 3 2 channel fiber ortic cable. The M7452 has 8-16 
bit resisters used for the transfer of dats between the VS100 and the VAX cru, 
The VAX is allowed to address the control/status resisters only. 
The VS100 can address either the control/status resisters or the VAX memorg,. 


The M7452 is am NPR device and is also carsable of inmterrurts to the VAX. The 
address rande of the module is selected by switches. The interruret vector 
addresses are rrogrammable. The Interrurt level is selected by a standard 

BR chirs set at level BRS. 


The unibus module is capable of surrorting one (1) VS100 communications 
Link The maximum length of Fiber ortic cable that can used with the VS100 is 
300 meters. 


Deeen MAINTANCE MODE LOOFBACK 


The M7452 module is rrovided with the carability to rerform loorback 
of data while under rrogram control. This is accomplished on two levels. The 
first is an electricsl loorback of data that has been encoded into hi-phase L 
data at an ECL voltase level.While in this modersthe XMIT ON bit should be 
dis-asserted. this will rrevent data from being transmitted to the V§100 display 
eFrocessor board. Alsoswhile in this modes the CRC denerator may be disabled. 

The second level of loorback is the OPTICAL Lloorback. this mode reauires 
tonat an ortical loorback connector (BEC PT. # La-yyyyy-zz) be installed on the 
fiber optic connectors. While in this modes the XMIT ON bit must be asserted, 
and the CRC generator may be either asserted or de-asserted,. 

The loopback rrocess is started by first setting the e@rrrorriate bits 
im CSR Orsthen loading the data to be loored back into CSRS. Loading of data 
into CSRS will initiate the loorback seauence. Pata will be loaded into CSR6,. 

If interruets are ensabdledrthe unibus module will interrurt the hostrwith the 
vector address that was previously loaded onto CSR7. 


Geaed SWITCH SELECTABLE BUS ADDRESSES 


The base address of the M7852 is selectable through 2 set of switches 


locsted on the module. The range of addresses is 760000-777760 (BASE 8) The 
numbering and location of the switcnes is as follows; 


UNTBUS 

address bit 12 L1 10 9 8 ? & a) 4 ADDRESS 
ON 1 ON | ON | ON | ON | | ON | ON I 1 ON | 7604408) 
OFF | I | i 1OFF | | 1OFF | | FFE120¢(14) 


t OCS eet Om OUD OTE EEEG MUG CRND Geey Oe GRD GED CUED ORE <END GEER GOED SEED CESS ORES SODD chee GEN GOED GIES GERD GORE aeee uD cote MED come emee GUS meme sORD qoED ante mune anes emp oom hUD eouE emee eons 


SWitch Fosition 1 2 3 4 a é 7 8 9 


5.244 SOFT VECTOR ADDRESSES 
The VECTOR addresses that the VS100 uses to interrurt the host cru 


are loaded by the DEVICE OGRIVER rrior to ucode load. The vector address must 
be loaded into CSR 7. The allowsble ranse of addresses is 000000-001776(BASE 8) 


Jee 4 BLOCK DIAGRAM 
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CONTROL/STATUS REGISTER BIT ASSINGMENTS 
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deed 
1 
CSR 0 j 
BIT 
BIT 


circuitry 


BIT 


BIT 


BIT 


BIT 


BIT 


BIT 
BIT 
BIT 
BIT 


BIT 


BIT 


14 


13 


11 


10 


Link Transtition 
set when: 
1. a link error occurs 
2. there is 23 change in the state of the link 
available bit 
cleared byt The host CPU 


Link Available indicates the status of the fiber cable sauelch 


set when? 3s sufficient level of lisht is detected bye the fiber 
ortic receiver 
Cleared by: The nost CPU 


Link Error 
set when 3a CRC error is detected by the fiber ortic receiver 
during data recertion 


cleared by! clesred when the host cru clears bit 15 


Xmitter On used to control the state of the Fiber Optic PIN 
transmitter diode 

set to 1 = light on 

cleared to 0 = light off 


Maintance Mode controls the state of the U.B.W. module. Allows 
dats to be loored back internally to the module 
for testing rurroses. 

maintance mode ensbled 

= normal oreration of the module 


set to al = 
cleared to 0 


Cre Disable used by diasnostics to disable the denersation of 
CRC checksums. 


set to 1 = disable CRC sdeneration 


cleared to 0 = enable CRC generation 
Maintence Done used to signal the end of 3 maintance mode 
cycle 


set to 1 = maintance mode cycle done 
Cleared to 06 = 


RESERVED 
OWN 
Interrurt Enable 


RESERVED 


FUNCTION CORE specifies an oreration to he rerformed by the 
display rrocessor, 


GO bit 


The VS160 micro-code will surrort the following 3 functions in ROM based 
firmwaresand the 2 commands associated with the SEND FACKET function. 


BIT POSITION 


Cone 5 4 3 2 44 FUNCTION 
0 10101010101 INITIIZE 
1 10101010121 SEND PACKET 
2 10101011101. START DISPLAY 


The "SEND PACKETS function has two sererate commands that 
are suprorted in the VS100,., They sre? 


1. REPORT STATUS -- this command returns information about the 
disrplay’s status and addressing enviroment to 
the host. 


2+ MOVE OBJECT ---- this command allows down-line loading of 
the display micro-code into display local 
MEMOTY > 


Jed -BIT BLIT ACCELERATOR 
deoel FUNCTIONAL DESCRIPTION 


The Blit Bit Accelerator (BBA) is used to move data to and from the Disrlay 
Frocessor Screen memory at hish sereed inderendant of the Disrelsy Processor 
CPU. The BBA recieves command rackets from the Display rrocessors and can 
modifyrmanirulate and move data for the Purpose of quickly chansdingd visually 
displaved information, 


From 3s functional viewroints the BBA is divided into two sections. One secton 
‘interrets commands:rcomrutes addressesr and provides control and execution of 
aldorithms. The second section 18 used to rrocess bit dats. 


The following instructions are surrorted hy the BRA firmware 


A. COFY AREA 
B. PRINT TEXT 
C. VECTOR 

Db. HALFTONE 


For a complete descrirtion of these instructions,» refer to the WORKSTATION 
GRAFHIC ARCHITECTURE V1.0 sHANK LEVY MARCH 1: 1983 


3.2 BLOCK DLTAGRAM 


a+ 


to/from BREA address bus 23 bits 


DEM Pal ------- --- --- + - ---- -- ---- +--+ : 
| za 
Y | 
ISCRATCHI 1! ADDRESS | 
1 PAD | | PATH { 
1 MEMORY bo et st ee ee mae ae ee ae me 
| i to a11 blocks 
| ete 0 aw soe oh om se Se a Se ee tam am ee oe m 
1 | 
to/from V BRA data bus 16 bits | 
DPM Pl eee ee ee enn nnn eee ee === == 
| i i MICRO CODE | 
cee kaateatetentestesietentetnenten 1 56 bits | 
| DATA PATH |! if x» ik { 


204 FIBER OPTIC TRANSMITTER/RECEIVER MODULE CTEC.# 54-16010) 
ae 4s) FUNCTIONAL DESCRIPTION 


The fiber ortic transmitter/receiver module is used to drive the fiber 
ortic cable. The data inruts to the module are ECL level signals. the data 
OutrPuts from the module are ECL level signals. Also outreut from the module is 
the link available sisgnmals used to indicate that the light received is above 32 
hinimum value as determined by the sauelch circuitry. 


NOTE! the link available signal assereted indicates that light is being 
received. It does not mean that the fiber optic link is functional. 


924.2 BLOCK DIAGRAM 


FIBER CABLE 42 mmm mm rene 
(receive) W---->1PIN [ -----— >t Aybrid I 
| diode | {f receiver |----------- > ECL BATA OUT 
| 
| 
| sauelch  Recleeheteden 1 link [----- » link 
a a eae es ee | available | avellable 
ECL DATA IN----- >I driver I----- >} LeE.D. be------ > FIBER CABLE 
SSeS <a e SSeS (trasmit) 


the FOT/R has four sections. These sarei 1. the hybrid receiver,» 2. the 
Sauelch cirewits 3. the link available circuit and 4. the transmit L.E.D. 
driver, 


3453 SIGNAL DESCRIPTION 


40 Pin connectors Female 


S008 LOND SRED CORD GOED CRED COED GND CMD SUD CUED GED COND OOyT CHED SEND HD GIGS OUD COND eaND WED EIUD COD CET CHU) COED cUND eWED aimD fece coms 


Pins Lr2s3%4 +5v 
Pins SrSel1lsi2ys GND. 
29230232933 s 
34236237738» 
40 
Pins 7181910 +1i2v 
Pins 13%14715716 ~1l2v 


Fins 17*18;s22, N.C. 
25224225726» 


2728 
Pin 19 link avail H 
Pin 20 link avail L 
Pin 21 xmit on H 
Pin 31 ecl tx date L 
Fin 35 ecl tx data H 


Fin 39 ecl bir data L 


Jeo FIBER OPTIC CABLE 


TEC.PT# 17-00333-01 unterminsted 
DEC.PT# 17-003 43-xx terminated (BC25B-xx) 


The fiber ortic cable used in the VS100 is 2@ two channel cables that orerates 
in 3 Sraded-index mode of oreration. the orticsal fiber is 100mm in diameters 
clad with glass that is 140nm in diameter, 

Seoel WEIGHT 

The weisht of the fiber optic cable is 100 lbs/km nominal: 45ks4/km nominial 
Seden COLOR 

The color of the outer Jacket of the cable is TAN (per TEC. 2146 » BEIGE) 
Seded CABLE LENGHTS 


The terminated cable is available in standard lensths of? 


DIGITAL PART NO. DIGITAL OPTION NO. LENGTH (-02+22%2+30cm, ) 
17-00343-02 BN25B15 15M (49 ft.) 
17-00343-03 BN25B30 30M (98 ft.) 
17-00343-04 BN25B40 60M (197 ft.)- 
17-00343-05 BN2SB90 POM (295 ft) 
17-00343-01 BN23B150 150M (492 ft.) 
17-00343-06 BN25B300 SOOM (984 FT.) 


The cable is available in the unterminated version only on srecial orders The 
DEC et# for unterminated cable is 17-00333-01. All didital cable that meets 
these rurchase srecs will have the transmit cable clearly identified. The 
recieve cable will also be identified. The cable has the followings 
charactersitcs: 


hinimum bend radius: fiber cable with outer sheathing 
> 3.0 inches: > 7.6cem 


minimum bend radius fiber cable without outher sheathing 
1.0 inchs > 2,54cm 


the cable will withstand 3a crush force of 400LBS./linear inch 


3+6 YVR100 monitor 
5.46.1 GECSRIFTION 


The monitor used with the VSi00 is a 19in (diagonal) landscare made 
monochrome cathode rey tube(CRT) containing sell of the mecessary electronics 
for disrlaying hidn resolution eglehanumeric/srarphic video information. It 
is AC rowered, self contained in 3 comract rlastic enclosure and receives 
video and synchronizing sisnals thru 3 3 conductor cable from the VS100 
multibox. 


The monitor is eauired with fault indicating LEDs (normally on) and 
is intended for mounting on 3 tilt/swivel base. Other key features of the 


monitor ares 
rear panel mounted controls for brightness and contrast 
self contained rower surrly 
OCLI enti-slsre screen coating 
noise free oreration without 3 fan 
meets class A FCC radiation levels 
UL arrroved 


3+642 VIEWABLE AREA 
FORMAT? 
The viewable rresentation is 3 rectandluler format of 
seuare Pixels with 1088 rixels across the horizonteal 


dimension and 864 rixels across the vertical dimension. 


306635 ACTIVE DISPLAY AREA: 


With a solid white screen arprlied end at a maximum 
signal level of 40 foot-lamberts,r the active disrlay 
Size shall be; 


Horizontal 354.3mm ¢- 1.5mm 13,.95in 


Vertical 281.4um +- 1.5mm 11.08in 
screen asrect ratio 1.2631 


3+404 FIXEL SIZE? 
Horizontal 325m 0.0128 in 
Vertical 2 325mm 0.0128 in 
Pixel asrect ratio Lil 


5+4e5 FAULT INDICATING L.E.B.S 
Tne VR1I00 monitor is eauired with 4 fault indicating LEDs. These LEDs 
are normally illuminated to indicate the presence of the necessary 
Sisgnals/voltases for the rrorer oreration of the monitor. 


The LEDs indicate the following conditions? 


VIDEO tinimum threshold of 3OOMV reauired 

HORZ SYNC TTL level reauired 

VERT SYNC TTL level reauired 

Bt Voltage 80% of reauired B+ level for mormal oreration 


of the monitor is available 
fisure of back ranel 


T.B.S. 


3+6e6 POWER REQUIREMENTS 


1iSv @ iame. 240v @ .Samp 
fuse tyre = ZAG (U.S.) 
Smm X 20mm CEUROPEAN) 


3+Ge7 CONTROLS sEXTERNAL 


brishtness 
contrast 


3+6+8 INPUTS 


The inputs to the VR100 monitor are ENC tyre connectors, located on the rear 
ranel of the monitor. 


3+6¢8.1 VERTICAL 


VV. sume width = 0.i to 0.5 Msec 
VV. sync reriod = 16.667 Msec 

VV. sync. Tr = <3ns- Tf = <3nse 

VV. blankins interval 0.775 Msec 

VV. unblank interval 15.912 Msec 

VV. freauency = 60H=. 


2+¢6e8.2 HORIZONTAL 


H. syne width = 27-8 uSEC 

H. sunmc, Feriod = 18.4146 uSEC 

HH. sync. Tr = <3ns,. Tf = <3ns. 
H. blanking intervel 4.804 uSEC 

H. unblank interval 13.612 wSEC 

H. freauency = 34,3KH2z. 


3+6.8,.3 VIDEO 


Voh (white level) 
Vol (black level) 
Tr = < 3ns- 
Tf = < Snse 


3669 POWER REQUIREMENTS 


12904 ac @ lamer 
240 v ac @ .5 ame 


3+4e10 PHYSICAL DIMENSIONS 


heisght(w/o tilt/swivel) = 14.75 in. (37.5cem) 
width = 18.0 in. (45.7cm) ; 
depth = 16.0 im. (40.é6cm) 

weisht(w/o tilt/swivel) = <45 lb. (20.5 k¢) 


yeGe11 TILT/SWIVEL BASE 
surrlied with each unit. customer installed 


swivel range = 340 degrees (limited by the cables) 
tilt range = -5 to +15 degrees 


se7 MOUSE VS1O0x-EA 
3+7+1 DESCRIPTION 


The MOUSE is a hand held rointing device used to select ohJects on the disrlay 
screen. It is attached to the display rrocessor module through 3 12ft. cable 
with a male 15 rin D-sub miniture connector. Power for the MOUSE is derived 
from the disrlay processor module. The MOUSE provides relative rosition data 
to the display rrocessor by means of auadursture encode sisgnals for each axis 
(X and Y). The MOUSE also has 3 buttons used to signal events to the display 
Processor. The mouse buttons are numbered 1 thru 3 from left to risht. 


de7e2 PHYSICAL DIMENSIONS 


Height = 1.3 in (3-3em) 
Length = 3.75in (9.5em) 
Width = 2.75in (7.0cm) 
Weight = <100z. (280¢r,.) 


cable lensth 12 FT. 
cable color = DEC 068 GREY 


Dies SIGNAL DESCRIFTION 
1S rin D-SUB miniature connector tyurermale 
Pin 1 thru 15 
NOTE? cable shield is tied to the metal housing of the connector. 
5+744 ACCURACY 


The VS10x-EA is carsable of rprovidine 200 pulses/inch. The rate of movement of 
the MOUSE is Limited to 10 in/sec, 


Siveo FOWER REQUIREMENTS 
#5VNde +/-10% @ <i50msa. protected by a circuit board mounted “"rico’fuse,. 


Note! the "rico* fuse is not customer serviceable, 


ge7 0d OPERATION 


3+8 TABLETs W/S BUTTON PUCK BEC. PT. # 36-20037-01 
3+8el QESCRIPTION 


The VS1OX-BA disitizingd tablet is nisghly accurate sbsolute rositioning device 
used to infut coordinate date to the display rrocessor board. The disditizing 
tablet is conmmected to the disrlay rrocessor by two cables. One is a 9 Pin 
cable used to surrly rower to the tablet, and the second cable surrlies data to 
and from the tablet. The tablet itself is 3 micro-rrocessor controlled device, 
with 3a hand held fuck which has 5 buttons for controlling the oreration of the 
tablet, 


The VYVS1LOX-BA is ae disitizings system consisting of the followings comrPonents 


TABLET VS10X-CA 


3 BUTTON CURSOR VS10X-DA 
12 FT POWER CABLE 17-00341-01 
12 FT SIGNAL CABLE 17-00322-06 


The disgitizins tablet is 3 computerized ineut device which sends X-Y 
coordinate date to the VS100 to indicate the rosition of the cursor on the 
surface of the tablet to 3 high level of sgccuracy 


3+842 ACCURACY 


The accurecy of the tablet is 1000 Lines/inch at 22 ded.C +/- 4 des. C at 
the specified humidity and altitude 


REPEATABILITY +7 - 0,061 inch (with cursor) 


COORDINATE ORIGIN: absolute 


3+8.3 OPERATION OF THE TABLET 
The tablet may be orerated in any of the followings modes of oreration 
FOINT? stylus switch or cursor indicstes 2 sinsle X-Y outrut 


CONTINUOUS? Multirle X-Y pairs are outrut as long es the stylus 
or cursor is in the rroximitys of the tablet. No switch 
activation is reauired. 


LINE? Multiple X-Y rairs sre outrut as longs as the stylus or cursor 
Switch is held down, 


INCREMENTAL? Movement of the stylus or cursor of more than 0.01 inch 
im line mode initiates outrut. 


3+8.4 


3+8-.4,.1 


3+8.4.2 


3+8.5 


3+8.6 


PHYSICAL DIMENSIONS 
DIGITIZING TABLET VS10X-CA 


height 2.171 in (55mm) in level rosition 
4,203 in (122mm) im tilt rosition 


tilt ansdle 14 deg +/- 2 des. 
width 16.75 in (425 mm) 
dertn 16.675 in (425 mm) 
weight 
USEABLE SURFACE SIZE 
The surface is seamless: opaaue acrylic plastic 
width 11.0 in (273.4 mm) 
derth 11.0 in (273.4 mm) 


POWER REQUIREMENTS 


SV PC < 32.0 ame 
#12) EBC < 120mea 
~12V DC < 120mea 


SIGNAL DESCRIPTION 


I/O cables 25 rin males 12ft. (3.7m) eDEC 0468 grey 


Pin function 

1 sround 

2 transmit data 

3 recieve data 

4 reauest to send 

a clear to send 

é data set ready 

7 ground 

8 carrier detect 

20 dats terminal ready 
other Fins reserved for other functions 


POWER CABLE, 9 rin femaler 12ft. (3.7m), BEC 068 srey 
PIN FUNCTION 


(S1Ob EAD GUND RAD SOUR CORE GEES GOED GETS CED GIED GOED CHWS SUED GOED CuED CURD GOED GIED com case oent UEED COD eum aoe coms eneD cote 


ti2v DC 


ia “-L2v OC 
ground 
sround 
Mes 
shell cnassis ground 


OWo~n ® ‘Ub Whe 
z 
Oo 


RELIABILITY 


The M.T.B,.F. shall be * 10,000 Ars. 


DATA FORMAT 


figure to be surprlied 
SWITCH FOSITION SETTINGS 


fisure to be suprrlied 


369 LK201-CA KEYBOARD 


3e9e1 DESCRIPTION 


The keyboard used with the VS100 workstation is the LK201Cx. This 
kevgboard is 8 Product srecific variation of the D.E.C. standard LK201 family 
of keyboards. For @ more detailed descrirtion of the LK201 keyboard: refer 


to the documents listed in the arrendix. 


3+ Fee 


deseribes the keyswitch groups implementedr 


MODEL DESIGNATIONS 


411 LK200 family keyboards are designated by 32 model number which 


The keyboards described here sre designated LK201Cx 


keyc3sr rPleacementrand labeling. 


LK201 C x 

4 

| ---- alphabetic describing keycar labels. 

: === alrhabetic designating a VS100 srecific Ueihestes 
MODEL NQ. KEYBOARD LEGENT 
| VSi0x-aa—s|sCLK201-CA—s|sUSA/CANADA I 
1 VS10X-aB_ | LK201-CB —«IBELGUIN FLEMISHI 
1 YS10x-ac =| LK201-CC.—ICANADA (FRENCH)! 
1 VS10x-aD—st-—sLK201-cDs |S DENMARK 
1 VS10X-AE «| LK2O4-CE —IUNITED KINGDOM 1 
1 YS10X-AF ss |-sLK2O4-CF =| FINLAND 
1 vS10x-aG=—s|sCLK201-CG =| GERMANY 
1 YS10X-AH =| sLK201-CH = ts HOLLAND 
1 ysiox-ar.stsOLK201-Cl.—s|STTALY. 
| VS10X-aJ =| LK201-CJ. ss ILJAPAN KATAKANA | 
1 VS10X-aK = sts LK201-CK © ISWISS (FRENCH) | 
1 -VS10x-AL=stSSCLK201-CL ss ISWISS (GERMAN) 1 
1 VS10x-aN =| sLK201-CM =| SWEDEN 
1 VS10xX-aN | sLK201-CN ss |sNORWAY. 
1 VS10X-AF —sd|sCLK201-CP) sts FRANCE 
1 vSiox-as=—s|sLK201-CS.—s|—s SPAIN. 
| vS10x-az | LK201-CZ_~—s'| AUSTRALIA| 


‘mw ane cree cam tees cee cee cme ceed em ores com cms ae eee 


31 Fed 


3+923e1 


3092363 


3493.4 


DIMENSION 


Tne heisht from the desktor to the finser contact surface of the home 
row of keys shall be 3Omm. +/-1.0 mm. 


Tne overall dimensions for the keyboard are 3} 


width 21 inches 33-3cm 
derth 6.75 inches 17.2cm 
height Cincluding keycsers) 2.0 inches Selem 


The unsculetured keys are mounted on a curved base which will produce 
a sculetured keyboard rrofile with unsculretured keys, 


The weisht of the keyboard with the interconnecting cable is less than 
5.0 Lbs 2+oskS 


COLOR 


The function keys located on the tor row of keys» the cursor keys and 
the six keys located directly sbove the cursors will be 2a neutral color 
(DEC 217).The color of the remainder of the keys and the keyboard ere 
grey (DEC 068). 

REFLECTANCE 


The keycars reflect less than 45% of the incident light, 


LEGEND 

fisgure to be surrlied . 
KEYBOARD INTERCONNECT 

The keyboard interconnect cable is 16 ft in lenght. In an uncoiled 


conditions the cable is 19 ft. The keyboard cable uses 3 4 Fin male 
telerhone connector at each end, 


3+F 650 


KEYBOARD OPERATION 


The orerator uses the keyboard to transmit encoded keying events to a 
buffer in the workstation. A keying event is transmitted when? 
1. amy key is newly rressed 
2. any of 3 certain set of keys is derressed 
3. certain keys are held down and sre generating 
auto rereatkeying events. 


excert as sllowed aboves the release of a key is not an event. 


data is transmitted from and recieved by the keyboard at 2a rate of 
4800 baud. 


transmitted data is in single bute format for s siven 
key. uPon receiving a reset command fron the VS100,s 


_ the keybosrd will eerform 3s rower-ur self test and then 


3692506 


transmit 2 4 byte code to the VS100. The 4 bytes 
transmitted at rpower-ur are defined as follows: 


first bute firmware I.T. 
second byte hardware I.Ii. 
third byte error code or 0 error code can 


indicate RAM error,sROM checksum 
error or key down condition 


fourth bvyte indicates srecific key down if any 

The user must identify the keyboserd to the VS100 ie. what natural 
language, germansfrench etc.seither in the set-ur mode or through 
escare seauences when switching keycars or keyboards. 

N KEY ROLLOVER 

The keyboard will transmit the last kev down even though other keys sre 
mot released. This will ensble the workstation to exibit the N key 
rollover feature when’ 

1. ‘phantom keyv* rossibilities do mot exists. 


2+ The bell of the keyboard can be Programmed for various volume levels 


3. The keyclick indicator can be rrosgrammed to an ON or OFF condition. 


3.10 FOWER SUPPLY - H7865 
310.1 OPERATION 


The H7865 rower surrly is 3 sindle ended:rswitch tyres resgulsated AC-IC 
converter circuit. It utilizes 3 uni-directional transformer in a half 
wave transformer coupled mode. The unit orerstes at 3 constant 
frequency and regulation is achieved by eulse width modulation of the 
inverter Primary current conduction time. Frimary energy storage is in 
the input filter capacitors at srrroximately 3O0V DC. Discrete rulses 
of known current are rrovided to the UDT rrimary windings with each 
triggered period of operation. This current is transformed by the UDT 
amd is available sat lower voltsasde and hisher current at the secondary 
windings of the UDT. By incressing or decreasing the Fulse width » tne 
available output voltage is affected corresrondingly. Hences 2 
constant outrut DC voltage is maintained with varying lines and loads 
by incressing or decreasing the converter Pulse width. 


J+10.2 ELECTRICAL SPECIFICATIONS 
3210.2.1 AC INFUT SPECIFICATIONS 
3+10.2.2 LINE VOLTAGE 
Line voltage input range is selected by an operator accessible switch 


located mesar the AC inlet connector. This switch reauires sa small tools 
such 35 3 screwdriver to orerate, 


3610.24.21 120V AC nominally sinsle rpnaser 3 wire, 
87V AC to 128 AC. 


3210.2.2.2 220V AC nominals sinsle rhases 3 wire. 
174V AC to 256V AC. 


3+10.3 FREQUENCY 


3010.4 CURRENT 


3¢10.4,.1 6A RMS Maximum (87 AC inreut for full rated 
outrut) 

53+10.4.2 4A RMS Maximum (€174V AC inreut for full rated 
outrut) 


9+10.5 POWER FACTOR 


The rower factor ~._-_RMS WATTS__W__W__ of the input shall be greater 
RMS volts x RMS smers 


than 0.460 at full output rower and 120V ACy 60 Hz line. 


3+10.6 INRUSH CURRENT 


At the first aerrlication of inrut voltsade to the rower supply, the 
stated sursde current may be reached for 1/2 cycle of the imreut line. 
Following that surge: there will he reeetitive resaks of exronentislls 
decaying amplitude for ur to 10 or more cycles of the line until steady 
state oreration is reached. 


128V AC! 7OAmePs (Pesk) 
256V AC! 7OAmes (resk) 

9¢10.7 QVERLOAD PROTECTION 

3+10.7.1 An externally accessible circuit breaker is rrovided to rrotect 
the outrut wiring. The 1s rated at 6 Ampss250V AC and covers 


poth inrut voltase ranses. 


3+10.72 The start-ur transformer is rrotected adsinst overheatins 
during a fault be 3a 1/2 Amrs250V fast blow fuse. This fuse is 
mounted on the circuit board and is servicesble only by 
aualified rersonnel. 


3+10.8 REAL INPUT FOWER 
320 watts inreut maximum at full rsted BC outrut load. 
310.9% EFFICIENCY 


The ratio of DC outrput rower to real input rower at full rated 
lead shall be 0.7 minimum over either inrut voltsse range. 


3+10.10 LINE VOLTAGE DISTURBANCE 

3210.10.1 UNDERVOLTAGE 

5+10.10.1.1 UNDERVOLTAGE WITHSTAND 
The rower supply is carable of withstanding any undervoltasge 
condition for any durstion without physical damage or 
degradation. 

5.10.10.1.2 RIDE THROUGH 
The POK sidnal(reset to the VS100 mother board) shall remain 


asserted during one half cycle of less than the minimum line 
voltade, 


3210.10.1.3 


NOTE: 


HIGH VOLTAGE TRANSIENTS 


Aa seike is defined as a voltage transients of either rolarity 


and of either common or gifferentisl moder with 3 rise time (10% to 90 %) 
of 0.1 microseconds or less and 3o fall time (to 16%) of 10 microseconds or 


more. 


3e10.10.1.44 


9+10.10.1-5 


3+10,11 
2e10-11.1 


3+10,11.2 


3e10.11.3 


The averase power of srikes shall not exceed 0.5 watts. 
LOW ENERGY TRANSIENTS 


The supply shall withstand a 300V reak voltage spike containing 
not more than 0.2 watt-seconds of enersy rer srike without 
sustaining damage or desradation to any rortion or component 

of the surrly,. 


HIGH ENERGY TRANSIENTS 


The surprly shall withstand 3 IKV resk voltage spike containing 
not more than 2.5 watt-seconds of energy rer srike without 
sustaining damage or desradation to any rortion or comronent of 
the supply. This is 32 one-shot, non-reretitive transient. 


ELECTROMAGNETIC INTERFERENCE SUSCEFTABILITY 
AC POWER LINES 
CW RF 


The rower suprely shall orerate without system dedradation with 
3 volts RMS surerimeosed on the AC Fower interface. (311 three 
lines: rowersneutral and ground). 


TRANSIENTS 


The rower surrly shall orerate without dedradation when 
transients with an enerdy level of 2.5 watt-seconds sre 
surerimrposed on 311 conductors ( Power neutral and ground) of 
the rower cord For testing rurroses, the average transient 
Power shall not exceed 0.5 watts. 


9+10.,11.4 


9e10.11,.5 


3+10,12 


9+10.13 


7+10.14 


RF FIELD STRENGTH 


The rower suprly shell orerate without degradation in the 
following fields:106% amelitude modulated with 1000 Hz sausre 
W3AVE> 


LOKH2 to 30M 


Hz: 2v/meter 
SOMHz to 1 GHz? 5 


v/meter 


EQUIPTMENT EMINATIONS 


In 38 system configurations the interference voltage on all 
commection to commerical AC rower shell not exceed 80 db shove 
1 microvolt @ 10 KHze,r decreasing with freauency to 38 db above 
1 microvolt @ 130 KHz-450 KHz and 48 db sbove 1 microvolt from 
450 KHz to 30 MHz. The interference field stransth shall not 
exceed the following levels at 30 meters from the eauirtment: 


Freauence level 


10 Khz - 30 MH S0OuV/m (C34dbuV/m) 
30 MHZ - 1 GHz T7PuV/m (25 dbuV/m) 


COOLING 

Forced gir is surprlied by 3 single 12Y [tC fan. Minimum airflow 
thru the fan is 27.0 C.FeM.: inderendant of the AC line ineut 
voltage. 

ACOUSTIC NOISE 

At the system level ( complete system box with 311 boards:I/0 
devices attached and the rower surely fan on )» the 
requirements are? 

-noise power emmission level < xxx at zzz2z2 

-front orerator rosition a-weishted sound rressure 

“no Fromenient tone or imrulse noise 

mesassurements sh3ll be made and rerorted in accordance with 
DEC.STD. 102.4) which includes the reauirements of ANSI $1.29, 
which in turm includes the reauirements of IS50 3741 through 
3746 and of IS0 6081 for noise measurements, 


ACCESSIBILITY 


The rower supply case can be orened orsly by the use of tools. 


3+10.15 


53+10.15.1 


3+10216 


INPUT/OUTPUT CONNECTORS 
AC LINE INPUT INTERFACE 


AC line ineut is directly tinto 2a line filters thru 3 three 
Pin IEC connector. Aan 18AWG fower cord is reguired. 


AC LINE OUTPUT INTERFACE 


A switched AC line outrut is rrovided thru 3 line filter to 
Provide rower to the VR100 monitor thst is suprlied with the 
system. The switched AC line outrut has 3 maximum rating of 
1 AMP at 120 AC. Cormnmection to the external device is thru 2 
three pin IEC female connector. 


DC GQUTPUT CONNECTOR 


The following voltases ere available at the rower surrly outrut 
connector, 

When viewed from the rear of the Power surpelysPIN 1 is on the 
risgnt. 


VOLTAGE 


3+11 MUL TIBOX 
veli.l The VS100 is housed in @ corrorste standard multibox 
figure to be surrlied 


gell.e2 PHYSICAL DIMENSIONS 


height = 6-65 in (16.9cm) 
width = 19.21 in (48.%cm) 
depth = 14.31 in (36.4cm) 
weishnt = T+B.S. 


a+11.3 COLOR 


The color of the multibox is DEC 068 greusr with DEC 217 grey trim 


6.0 FIRMWARE 
Sel ROM RESIDENT 
A. SIZE --- 16k x» 16 bits (word) 
BR. INSTRUCTIONS 3 pasic commands 
cory erea 
move obJect 


start display 


C. FLOWCHART 


Te83S% 
D. OPERATION 

TLBSS: 

6.2 RAM RESIDENT 

A. SIZE 

T+BeS, 
B. INSTRUCTIONS 

Ve8sSs 
C. FLOWCHART 

T.B.S. 


Bb. OPERATION 


TBS, 


MICRO DIAGNOSTICS 
OVERALL MICROCODE STRATEGY 


The VS100 microcode is defined as the 16-0 kilonyte 
Fowerup/diasmostic rackadter imrlemented in Motorols 68000 assembly 
lansusasdes and resides in read-only memory on the Disrelsy Processor 
Module. The microcode is resreonsible for down-loading the display 
firmware,y but is otherwise invisible to the host. Host (VAX-11) 
diagnostics are the rprorerty of the Macro Diagnostic Ppackader but may 
call the Micro Diagnostics via the Reset function. When the user logs 
ins comtrol over the 68000 uP shifts from the microcode to the display 
firmware, 


The microcode is comprised of four maJor sections, 

Powerurs Idle Looe, Command Loop and Maintenance Mode. Tne Fowerur 
code is responsible for testing and initislisinga 311 nardware on the 
terminal end of the VS100 system. The Idle Loor performs 3 modified 
comtinuins seeuence of the FPowerur codes and rolls netween tests for 
Host WGA commands, Mouse Login events, and Kesboard Maintenance Mode 
entry events. The Command Loor waits for and rrocesses WGA Commands 
until the host sends the Reset Command to return tne rracessor to tne 
Idle Loor. Maintenance Mode is used primarily to test the four 
ineut/outreut devices that may be attached to the V¥S100 terminal? 


1. DEC LK201 Universal Keyboard 

2. Philies Monochrome 19°/é60H2z P4 Landscsre Monitor 

3. Hawley 3-button Mouse Pointing Device 

4. GTCO 11° Disi-Pad Greehic Tablet with S-button Cursor Cortioneal) 
These devices reauire 3@ human interfaces although the Kevboard and Taole 


also have self-tests which sre called by tne Powerur code, 


POWERUP SELF-TEST 


Tests occur in order of incressing lodic comelexity, 
im order to maximise error detection and mininisse the chance of 2 
cataestrorhic system fsilure. The 68000 remains st rriorits level 
seven (Call masksbdle interrurts disabled) until sll I/O comtrol chiss 
have been tested and initialised. At tnis Foint: tne rrioritys level 
1s lowered to zero (3811 maskable interrurets ensbled). 


The Fowerup code should run tess than twenty seconds? 
the expected cold-start warm-ur time for the monitor. The Keyooard’s 
7O-millisecond Self-Test runs in prparallel,s but is under the control 
of the Keyboard’s central processing unit. At the end of Fowerur Self- 
Test,» one of two icons is disrlsyed on an otherwise white screen? 


1. Mouse Losgim Icon ~- displayed if there were no Fowerur errors, 
2s Sustem Failure Icon -- displayed if there were FPowerur errors, 


In sddition,y the keyboard’s bell is runs when the Mouse Login Icon is 
disrelayed,s to let the user know that the terminal is ready for normal 
orersation. Logins are dissbled if there were errors on Fowerup: out 
are not dissbled if errors sare found during Idle Loor. Once the wser 
hits 32 mouse button to logins however, there is the chance that the 
link may be down or may go down while transmitting the mouse evant to 
the host. In this cases the Mouse Login Icon is rerlsced by 2 third 
icons the Link Town Icon. Whenever this icon srrears on tne screens 
it 15 up to the host to reinitisate communication with the terminal, 


The Powerur code is structured so thet confidence is 
built hierarchically. Each rrocedure first checks the error flag: and 
Skies over the diadnostic rortion if there were any rFrevious errors 
(only the first detected error is rerorteds and further initialisation 
functions only to enable entrance to Maintenance Mode), Tests gare 
executed in the following order?’ ; 


A. SIZE contained in the F/W roms arrr ékb 


BE. OPERATION 

on rower-ur of the systems the u-diasgnostics will rerform 3 
self test of the mother board: BBA board:sFOT/R board:sthe fiber otic 
link and the UBW board. The test coversade is >80X%. Errors will be 
rerorted by means of the leds located on the rear of the motner board, 
and rerorted to the host CFU if rossinle. on successful comrletion of 
the rower-urp testss the GREEN led on the motherboard will ne lit: and 
the u diagnostics will enter IDLE self test until the user rresses 3 
mouse button. 


DC POWER SUPPLY 


When rower is initially arrlied to the Motner Eosrd: an 
internal RESET L signal rrovides a 100ms RESET signal to initislise the 
hardware to 2a known state. If the H7862 Fower Surely voltages sre not 
within tolerances (DC OK mesated): RESET L will be held trues thereby 
Freventing the microcode from starting. The RESET L sigmal turns all 
five Mother Board LED’s (1 Greens 4 Red) ome which provides 3 test of 
the LED’s themselves. At tne end of RESET L (negated), tne Fowerur 
code blinks the LED’s off and om asain onmee. This ection also causes 
the state seauencers to remsar ROM from $0000909 to #180000, 


MOTOROLA 68000 MICROPROCESSOR 


Two checkerboard test ratterns ($55 and AA) are used» 


first for byte rath immediate dats and mext for lonsdword rath immediate 
data,» wusind resister dO, 


Once dO has been verified for immediste addressing, it 
is reloaded with the first checkerboard patterns $55555555. This 
Pattern is then cascaded through ell eight dats redisters (dO-d7) and 
all seven address resisters (320-36). The routine is then rereated with 
dO initialised to the second checker-bosard ratterns $AAAAAAAA. This 
routine validates resister RAM srace and redister source and 
destination effective addressing modes. 


The third ster is to test three lodical instructions? 
“and', “eor': and "or", After thatyr the sidned multiely and divide 
instructions are verified, and finally the left-shift and risnht-rotate 
instructions sre verified. 


The final ster is to test bit manirulation using the 
BCLR: BSETs and See instructions. This is 3 rarticularly important 
ster, a6 the diagnostics rest heavily on the functionality of the 
bit-oriented instructions to determine their rath. 


749004 ROM CHECKSUM 


The ROM verification routine compares the truncseted 
B8-bit computed checksum asainst the correct value (stored at the end 
of ROM). This checksum is computed by 3a VAX-11 FORTRAN utility: and 
is imserted into the final byte of the source file before creating 
the master set of ROM’s, 


74925 PROGRAM MEMORY 


A cursory memory test is rerformeds using 33-bit 
lonsword instructions. The test is in three paesic sections? 


1. Clear rrogram memory (write all zeroes}. This rarforms sn initial 
check on continuity of memory addressing, 

2» Restart st the besinninse of memory, Read the current longword for 
311 zeroes, write 811 ones,» read for 311 ones and Progress. to the 
next lonsword until end of memory. 

3. Restart at the besinning of memory, Read the current lonsword for 
311 oness write checkerboard pattern #1 ($55555555), read to verify, 
write checkerboard rattern #2 (SAAAAAAAA), read to verifyur clesr the 
locstion (write 3211 zeroes), resd for all zeroes and rrogress to 
the next longword until end of memory, 


7+90+6 VECTOR INITIALISATION 


All 2356 excertion vectors are initialised to roint to 
excertion-recovery code, Unimrlemented vectors Foint to 3 common 
excertion handler which cleans up the stack and: when in Maintenance 
Mode, generates an error messsse indicating which vector occurred and 
what the value of the access address and program counter was. 


7469.7 MOTOROLA 4845 CRT CONTROLLER 


The only read/write resister of the CRITIC is the cursor 
register, which we test by writings end immedistely verifying all data 
ratterns available; decrementing from $FFFFFF to zero. Uron completion 
of the dissnosticy resisters are initislised to define tne screen size 
2s 1088 pixels wide by 864 pixels hish (sivind 2 Pixel sersaration of 
arrproximately 1/78 inches, or .3256mm)3 a5 follows} 


RO (€1472/32)-1 
Ri 1088/32 

R2 (1088/32)+3 
R3 COK16)+6 

R4 (900/12)-1 
RS 3 

Ré B64/12 

R7 (864/12)+t1-1 


45 total horizontel characters ser line -i 

34 displayed thorizontal characters rar line 

37 norizontal sync rosition in characters 

06 vertical/horizontal sume widths in cnaracters 
74 total vertical character rows rer screen ~1l 

05 adJjustment to vertical syne to force 6O-Hz 

72 displayed vertical cheracter rows per screen 
72 vertical sume rosition im charscter rows +1 -1 


R8 0 00 non-interlaeced mode: no skew 
K9 i2-1 11 sean lines rer character row -il 
R10 00 cursor start 


00 cursor end 

00 start address high bvte 
00 start address low bute 
00 cursor high byte 

00 cursor low oyte 


3) 

- 

hh 
oooooc Ss 
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7+9.8 TABLET PORT 


Internal loor-back mode is set on the Tablet USART: and 
the same scheme used to test the CRTC Cursor Resister is imrlemented 
here on the data holding register. The internsl loor-back scheme 
reauires that the mode registers be set ur for normal orerations,y in 
order to test the USART as it would normaliy be used. Therefore: the 
Taplet USART is initialised preceding the tests as follows: 


Baud Rate <-- 9600 

Farity Control Disabled 
Asynchronous Receive/Transmit Mode 
1 Stor Bit 

8 tate Bits (Character Length) 

I/O <-- 16 x Baud Rete : 


The I/O bit is initialised to 16 times the Baud Rate factor to account 
for byute-length characters. Following the testy the receiver is 
enabled and the transmitter disabled. The transmitter must be enabled 
Prior to each transmit oreration, as transmit interrurts sre cleared by 
disabling the transmitter, 


74949 KEYBOARD FORT 


Internal leor-back mode is set on the Keyboard USART:s 
amd the same scheme used to test the CRITIC Cursor Resisters is imrlemented 
here on the date holding redister. The internal loor-hback scheme reauvires 
that the mode registers be set ue for mormal orerationss in order to test 
tne USART ss it would normally be used. Therefore: the Keyboard USART is 
initislised preceding the test, as follows: 


Baud Rate <-- 48090 

Farity Control Disabled 
Asynchronous Receive/Transmit Mode 
1 Stor Bit 

8 Data Bits (Character Length) 

I/O <-- 16 x» Baud Rate 


The I/O bit is initialised to 16 times the Baud Rate factor to account 
for byute-lemsth characters. Following the test: the receiver is 
enabled and the transmitter disabled. The transmitter must one enabled 
Prior to each transmit orerstionsr as transmit interrurts are clesred by 
disabling the transmitter. 


7-90.10 FIBRE OPTICS ELECTRICAL LOOP-BACK 


The Fibre Control Resdister is set for Electrical Loor- 
Back Moder and two checkerboard ratterns ($5555 and fAAAA) gre tren 
written to the Host Control and Status Resister individuells. After 
writing each ratternrs, NXM is checked for error ststus on tne racket. 
If NXM is okays then the rwattern is resd back from tne loor-naack 
address, If the racket returns bad informations the date will os 
either sll ones or all zeroes. Following this test: tne Fiore Control 
Resister is set for Powerur State and Link Available is checked. If 
the host’s fibre light is ons the Link Available software flags is set 
and the terminal’s fibre lLisht is set at the end of FPowerure (rerovided 
that 2a Link Transition interrurt is not received in the meantime), 
Otherwisesy the terminal’s fibre light remains off until 3 Link 
Transition interrupt occurs. Any time the Fibre Control Register is 
written tor it must be followed by 2 ims timer to sllow the host time 
to receive the new status, 


7-90.11 VSYNC VECTOR TIMEOUT 


Interrurt gre now ensebled,. If we do not receive ~2 
vsyunce interrupt within 100ms» 3 failure is rerorted,. 


729.12 FRAME BUFFER MEMORY 


The same scheme is used as in the Program Memory test; 
thoush frame buffer memory is tested in four auadrants, for the sske of 
sreed and modularity. Each auadrant of frame buffer memory is the same 
Size as Prodram memoryr so the frame buffer test antsils four calls toa 
the common memory test. 


7-0,13 BIT-BLOCK TRANSFER ACCELERATOR MODULE 


The VS100 status resister is checked for the rresence of 
the BBA, If the BRA is Presents four tests are executed: 


1. Sersetcnhnead RAM -- 311 2546 words 
2» Corvsres 

3. Halftones 

4. Vectors 


7.0.14 KEYBOARD SELF-TEST 


A reauest for the keyboard’s hardware ID times out after 
i second. If the ID is receiveds we then call the keyhoard’s self-test. 
It is necessary to call the Self-Test asdain at this roint,s as the results 
the previous Self-Test could mot be interrreted oy the uninitislised 
68000. The results of the current test are rerorted to the Keyboard 
LED‘’syrs and to the 68000 via the following four-byte message: 


BYTE 1:3 KBID (Firmware) -- The Keyboard ID which is stored in firmware 
BYTE 2? KBID (Hardware) -- The Keyboard ID which is read from Jumrers 
. im the hardware 
BYTE 33 ERROR CODE (Self-Test) 
60 No Errors 
Sf Key down on Powerup 
SE Self-Test Failurer ROM or RAM 
BYTE 4$ KEYCODE (Powerur) 
00 No keys down on FPowerur 
Mx Code for first key down on Powerur 


If the keyboard does not resrond with the hardware ID after one seconds 
an error is assumed and rerorted, 


7el IDLE LOOP 


After successful comrletian of the Fowerurp codes the 
68000 continuously loors on 3 modified version of the seme code until 
the user either logs in or enters Maintenance Mode. If Idle Loor fails 
a testr it does mot do any more testing until the nmext rass. ALL errors 
are logged to the host» but only the first error detected is rerparted to 
the Mother Board and Keyboard LED’s. Tne following tests are executed 
during Idle Self-Test? 


1. 68000 CPU (extended) 

2+ ROM Checksum | 

3. Program Memory (truncated) 

4. Vsune Vector Time-Out 

3+ Frame Buffer Memory (truncated) 
6+ BEA Scratchrad Memory 

7. Keyboard ID 


Between tests» Idle Loor rolls for mouse buttons (in which case the host 
is informed), host commands (im which case we branch to the command 
loor): and control/shift/f4 Cin which case we branch to maintenance 
mode), After 3a mouse button is hits we initislise s counter and inec- 
rememt it during vsyune for five seconds. Between tests: we check this 
flad to make sure the five minuts are mot ur. If we have mot received 3 
command from the host in that times and link is available: we can sssume 
tne host is dead in the water and Fut the Link Down icon ur on the 
screen, 


Pea COMMAND LOOP 


The host may reauest the VS100 to rerform WGA commands et 
this eoint. The following commands are defined at microcode level: 


1. Reset tdo to Idle Loor visa Powerur diasnostics) 

2+ Send Command Packet (includes Move_ObiJect and Rerort Status Commands) 
3. Start_Disrlay_Firmwsre (transfers control to the disrelay firmware) 

4A. Init Cinitialise CSR’s and go to command loor) 


Init initislises the Control/Status Registers es follows? 
1. CSR #0 (Control/Status Register) Untouched: taboo! 


2. CSR #1 (Interrurt Reason Redister) Bit 1 <-- Init_Iione 
3. CSR #2 (Periphersl Event Resister) Cleared 


4, CSR #3 (Function Parameter Low) Unibus_Ram pase address iow 
S. CSR #4 (Function Parameter High) Unibus Ram base address high 
7. CSR #5 (Identification Register) Bits 3-5 <~- hardware If 

&. CSR #6 (Unused Resister) Cleared 


8. CSR #7 (Interrurt Vector Kesgister) Untoucheds taboo! 


CSR’s #5/6 are the X and Y Mouse/Tablet Cursor Fosition Resisters once the 
disrlay firmware has been downloaded, Refer to the Workstation Grarhics 
Arenhitecture document for details on the Control/Status Resisters, 


After the first command, we wait in 3 loor for five 
seconds for another command. If we do mot receive another command in 
thst timer we assume the host is dead in the waters sut ur tne Link 
Down icons: and exit the command loor to re-enter Idle Loor, 


703 MAINTENANCE MODE 


Several tests sre available to test the inrut/outrut 
devicess a5 well 35 3 S$recial test for the fibre link. All tests in 
Maintenance Mode reauire 3s human interface. This mode is antered by 
typing <control/shift/f4> while in Idle Loory, and results in the 
followings menu being Frinted to the screen? 


¥¥X*Xk VS100 Maintenance Mode -- tyre function key f4 to exit 


Keyrad Ortions? 


Jump to Powerur 
Keyboard Test 
Mouse Test 
Monitor Test 
Tablet Test 
Orticsal Loor-Back 


ht OMe 


Tsyring "f4"° exits the menu and returns to the Idle Looe. 


7+3el KEYBOARD FUNCTIONALITY TEST 


Uron entering the Keyboard Tests the followings 
message is rrinted to the screen? 


KKK¥KK VS100 Maintenance Mode -- tyre function key £4 to exit 


Keyrad Ortions? 


Return to Main Menu 
Keyboard ID Test 
Keyboard Self-Test 
Keyboard Loor-Back 
Keyboard Button Test 


GRR © 


_ If anys of the tests is called and fails» the status is 
Printed beneath the menue The user is advised to execute tests 1-3 
(which indirectly tests those keys): then ture "4" to select the Button 
Test. A "Current Keycode? " fromet will then arrear bhenesth the menu. 
Tyre each of the other keys on the keyboard EXCEFT for the 'O* on the 
keyrad. Then “"metronome® any keys and tyre "O° to exit and return to 
the main menu. The keycode for the key pressed will be sent to the 
screen in decimal format, by the "Current Keycode? * header. Metronome 
slso results in 3 code being displayed: as does the release of the shift 
or control keys. The keyboard button test sits im 3 loor that rolls 
for keyboard kevcodes, 


74302 MOUSE FUNCTIONALITY TEST 


Uronm entering this mode» the following messade is 
Frinted to the screen; 


X¥XKKK VS100 Maintenance Mode -- ture function hey £4 to exit 


Keyvyrad Ortions: 


Return to Main Menu 
Mouse Button Test 
Mouse Cursor Test 


hor © 


There sre basically two asrects of the mouse that need 
to be tested? directional/magnitudinal accuracy of the cursor: and 
communication of mouse button events. If the Button Test is selected: 
3 "Current Button? " Fromret arrears beneath the menu and records the 
number of the button thet is currently being held down. If no button 
is derresseds the line contains information on the last button it re- 
ceived. The button test essentially sits on @ loor that rolls the 
VS100 status resister for mouse buttons. 


If the Cursor Test is selecteds the screen is erased 
and 3@ 64 «x 64 Pixel crosshair cursor is masked to the screen. The 
cursor 1s updated at every frame interrurt to indicste movement of the 
mouser and is initialised to the screen centre. A 64 x 44 Pixel black 
Peripheral box is masked to each of the four corners of the screen at 
an offset of 64 Fixels in each direction (to allow passage of the 
crossheir cursor around the hoxes)s adainst the standard graernics 
halftone background (halftone #9). The mouse is used to move the 
cursor ontos around: and inside each of the boxes? to test general 
directional and masgnitudinal correctness. 


74363 MONITOR TEST 


Uron entering this test: the following menu is printed 
to the screen? 


KXKKXKK VS100 Maintenance Mode -- ture function key f4 to exit 


Keypad Ortions? 


Return to Main Menu 
Universal Alignment Pattern 
Stairstee of Halftones 
Tossle Screen Contents 


Wr S 


For any rattern:r the screen is rreserved tantil "0° is hit to exit. 


7+¢3+3-1 TEST PATTERN #1 (Universal Alignment Pattern) 


The first monitor test rattern rroduces a stationary 
disadram on the screen for adJjustments and messurements,» in five stages? 


1. Periphery Diagram? The first and last rixel of each row and column 
are lit in order to define the active display area for cantrins 
adjustments. 

2. Crosshatch Fattern? Centred st a vertical indentation of 42 Fixels 
(13.68mm), and 3s horizontal indentation of 48 Pixels (14-+.33mm): is 
@ black-on-white crosshatch rattern: comprised of one-rixel wide 
lines at 1/20 rFixel sracins (6.513mm). 

3. White Central Outer Boxi A white rectangular box of dimensions 608 
Pixels high (198.0imm) by 448 fixels high (145.89mm) is centred st 
the screen centre. The box is solid» and is written directly to the 
screen rather than masked onto the crosshatch,. It is only 2 few 
Pixels shy of being tendent to the white rerirhersal circle. 

4. Black Central Inner Box? A black sauare box of dimension 112 Pixels 

(36.47mm) is centred sat the screen centre. The box is solids and 

is written directly to the screen rather than masked onto the white 

Dox. 

Centred FPehrirheral Circle? A white circle is denerated sbout the 

screem centre utilsing Michener’s adartetion of HBresenham’s circle 

alseorithm. The diameter is 768 rixels (250.imm)+» so tnat the 
circle is only five Pixels shy of being tandent to the crosshstch 
rerirhery,. 


ay 
+ 


7+3+3.2 TEST PATTERN #2 (Stairster of Halftones) 


The second monitor test rattern is 3a stairster of 17 
halftones,s going from left to right. The first halftone is black» the 
last halftone is white, and the fifteen halftones in between sre the 
standard VS100 halftones. Each halftone pattern spans the screen 
height and is 64 rixels wide. 


7+3+3-3 TEST FATTERN #3 (Tosgsle Screen Contents) 
Redardless of which test wes executed rreviouslyr this 


command tosgsles the entire current screen coritents. This effectively 
douples the number of screen ratterns available. The rattern can always 


be todadled back to what it was by selecting this command asain. 


7.3.4 TABLET FUNCTIONALITY TEST 


Uron entering this moder tne followings message is 
Printed to the screen: 


XKKKK VS100 Maintenance Mode -- tyre function key f4 to exit 


Keyr3d Ortiaons? 


O Return to Main Menu 
1 Tablet Button Test 
2 Tablet Fuck Test 


Similar to the Mouse Test: excert that the Tablet has 5 
buttons numbered 0-4, For future adaptability to 1é-button Pucks: 2a 
decimal conversion routine is used to rerort the button numoder, 


74308 FIBRE OPTICS OPTICAL LOOP-BACK TEST 


Same as electrical loor-nack test in Frowerur,s excert the 
test is performed with the fibre light ons and @ loorp-back 15 reauired, 


7+4.0 EXCEPTIONS & INTERRUFTS 


All two-hundred fifty-six 68000 interruets and 
excertions sre surrorted by the microcodes whether or not they can 
be expected to occur, The 68000 frrovides two kinds of interrurts; 
Auto-Vectored and Device-Vectored. The VS100 utilises tne Auto-Vector 
sustem. AlIL unimelemented interrupts and excertions result in the 
generation of an error code/messase, 


7o4el EXCEPTIONS 


Bus_Errors are generated by accessing non-existant 
Unibus memory (if NXM is set)ds when the link does down while sccessins 
lesgitimate’ Unibus memory (not including CSR’ss whicn sare always 
comsidered to be accessible), or wnen the retry counter overflows, 
Address_Errors occur when 2@ word or lons-word orerand is accessed at 
an odd address. 


Other excertions are initialised even thoush unused» 
in order to insure against hardware/firmware/microcode buss. All 
exceptions other than bus errors are recovered from by use of the rte 
instruction. 


70442 AUTO-VECTOR INTERRUPTS 


Seven levels of interrupts are availsble on the 68000, 
im increasing level of priority. The hishest level of interrupt is non- 
maskable. The auto-vectors are assigned as follows} 


| Level | Address (hex) | V5100 Device 

Ce eee ees 
en 64 S aiececr + 
2 eB | kewponse-Receivevivensss: 
ar a ae co | Tablets 
i a ae | Bea-commend Dons Os 
=. tf ee re ae 
ete wedi siac 
| 7 & @E: | PDA Won-Eatsteat-UsW Neaors access 

| | 


Anes ceue evpe Sree ene come ent ope etOe CRED ent Cons Sune soup ase ed UR ERS ED apne eeUR GUEE GED Gee SOE) cewe aED Mame Crue cnes aumD GOmD case Gang WEED =EID aomD wUED ence suEE cons coID One UbtD MEDD ute cont Coes emnp cou ata cues conn mbes 


Keyboard and Tablet Interrurts occur under two 
conmditions: When the USART Holding Resister receives a byte of 
information from the devices 3 receiver interrupt is generated. 

Wher the USART Holding Register transmits 3 bete of information to 
the devices 3 transmitter interrurt is generated. Receiver inter- 
rurts are cleared by reading the date from the Holding Register. 
Transmitter interrusts gre clesred by disabling the transmitter. 

Vertical Sync interrupts occur at every vertical sync) 
that is, every 1/60 second. Mouse Buttons are rolled during vertical 
sunmc handling: for the rurrose of rerarting login events to the host. 
Vertical Syne interrupts are cleared by rerforming 2a read orerstion 
on address #8000E1. 


Mouse interrupts occur every time the mouse is moved, 
The information is stored and used during vertical syne handling to 
update the mouse cursor when it is attached. Mouse interrurts ere 
cleared by reading dats from the mouse cursor, 


Link Error Interrurts are ignored: but Link Transition 
Interrurts are used to determine whether or not to turn on the fibre’s 
LED driver at the VS100 end of the system. We store the information of 
the current state im memory: and examine Link Available to determine 
whether to turn the LED on or off. Link Transition occurs when the 
state of the LED driver st the UBW end of the system changes, 


Each interrurts sets a flags indicating that it occurred. 
(@.der levelS sets the ‘link transition" flsas). These flads are all 
cleared on rowerur. 


725 ERROR REPORTING 


All disasnostics at all levels of microcode attemrt to 
rerort errors in each of three ways? 


oe Error code to Mother Board LET’s 
2. Error code to LK201 Keyboard LED’s 
3. Error code to Host’s Interrurt Reason Resdister (CSR #1) 


The error code is a nybble (4 bits) code identifying the test that 
fsiled. The code is the same for all three error code outrut forms. 


FOWERUP? sreen led off» test # in LEDS. Code set in sdvance of test. 
If errors skip rest of rowerur diasnostics and freeze the led code 
during idle loop tests. = 


INLE LOOF? sreen led ons test # in LEDS. Code set in advance of test. 
If errors rerlace led code with Frowerur error codes that iss green led 
off and test # in leds. Isnore rest of idle loor,r freeze leds: but 
start testing asain at bedinning of mext idle loor,. 


MANUFACTURING: read status for jumper, Green led ons test # in leds. 
No keyboard leds or rerortingd to host or screen message (that isy loor 
before reaching “rrocess errors’), Loor on any test tnat fails, out 
otherwise loor back to the beginning of rowerur (after first lockinea 
out interruret and reloading the stack). 


LED Number 
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"O" is used to indicate that the LED is turned offs ‘1° is used to 
indicate that it is on. The same code is used for the Keyboard LEDS: 
Mother Bosrd LEDS and Host Interrurt Resson Redister (with bits 14 and 
15 turned on to indicate 3a diatnostic failure). The Mother Board also 
has 3a green LED: which is used to indicate the mode that the machine is 
orerating under. During Powerur, the error code on the Mother Board is 
set in advance of each test with the green LED turned off to indicate 
that the test failed (in case it does not reach comrletion). Once the 
Fowerurp confidence test is done and we enter Idle Loors the error code 
om the Mother Board is set in advance of each test with the green LED 
turned on to indicate mo errors. If the test finds 2@ failurer it 
replaces the same error code with the Powerur error codes i.e. the 
green LED is turned off to indicate an error condition. Only the first 
error detected is rerorted to the Mother Board LEDS. Once an error is 
detectedr it is rerorted to the Keyboard LEDS and the Host Interrupt 
Reason Resister. Only the first error detected is reported to the 
Keyboard LEDS: but all errors are rerorted to the Host (includings bit 
#4 set to indicate error during Idle Loor versus Powerur failure). 


Fick MANUFACTURING MODE 


Manufecturing Mode is entered uronm rowerur when 3 Jumrer 
is im selace next to the Mother Board LED’s. In this moder loor-back 
connectors are used at the keyboard and tanlet rorts for specisl tests 
that sare svailsble ONLY when the Jjumrer is in rlace and gre executed in 
Place of the normal I/0 self-tests. At the end of tne Powerur Self- 
Tests the microcode Jjumes back to 3 location in ROM (to be determined) 
and executes tne entire self-test. This cycle continues indefinitely, 


Manufacturing Mode is @ special mode used by the module 
manufacturing facility during burn-in of the VS100 Mother Board. A 
Jumreer has been provided which the 68000 resds to determine whether the 
module is in 2@ manufacturing environment. When the Jjumrer is in rlace,» 
tne normal Powerur seauence is slightly modifieds and error rerortins 
is limited solely to the Mother Board LED’s. For Manufacturing Mode to 
function Frorerly, the following loor-back comnmectors must be in rlace 
BEFORE rower is sprlied? 


Tablet 1/0 Pin 2 comnected to Pin 3 
Keyboard 1/0 Fin 2 connected to Pin 3 
Fibre Ortics Ortical Loor-Back Connector in Flace 


The Bit Block Transfer Accelerator Module is ortional? The micro- 
diagnostic checks for frresence of the modules and skirs the BBA self- 
test if the module is not rresent. 


The followings tests are modified 2s follows? 


1. Fibre Ortics Loorp-Back Test 
The electrical loor-beck test is now followed by an orticeal 
loor-back tests which is the same excert for thet it reauires 
3 specisl Jjumrer to be in elace. 


2+ Tablet USART Test 
The internsl loor-back test is now followed by an external 
loor-back test: which is the same excert for that it reeauires 
@ special Jjumrer to be in erlace, 


3. Keyboard USART Test 
The internal loor-back test is now followed by an external 
loor-back test: which is the same excert for that it reauires 
8 special jumper to be in rlace,. 


The following tests are deleted} 


1. Keyboard ID Test 
2+ Keyboard Self-Test 


747 MC48000 MEMORY MAP 


Address (hex) 


FFFFFF 


BO00EO 
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8000C0 
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7+8 VS100 STATUS REGISTER 


Here is 32 mar of the VS100 read-only status resister? 


bit #€ 765 4321 0 
fd F £ 2 b sawn Manufacturing Mode (0 = ves, 1 = no) 
dott ‘----- BRA Present (0 = yvesr 1 = no) 
i tt bd bo sawenre NXM (0 = nor 1 = yes) 
1d to *twer-- Retry Overflow (0 = nos 1 = ses) 
1 of fo Swen Link_Available (0 = nos 1 = ves) 
bof Sennen Left Mouse Button (0 = yess 1 = no) 
| *‘=--- Centre Mouse Button (0 = yess 1 = no) 
X 


-~--- Right Mouse Button (0 = vess 1 = nod 


Manufacturing Mode is set when the host is performing an electrical 
loor-back on the fibre link at its own end. NXM is set when non-existant 
UBW memory is accessed from the 68000. If non-existant UBW memory is 
accessed from the EBA» 3 level? interrurt is denerated instead. The 68000 
senerates 3s bus error when NXM is sets and it is the duty of the microcode 
to examine this resister in the bus error routine to determine the nature 
af the bus error. ; 


Mouse buttons generate a zero code when derresseds but 
their status bits otherwise remain high. Link Available True means that 
tne LED is lit at the UBW end of the fibre link. 


728.1 MOUSE CURSOR 


The mouse cursor resister contsins two eisht-bit 
counters which keer track of the mouse’s norizontsl and verticsal 
movement? 


bit ¢£ 15 14 13 12 1110 9 8 ? 6 3 4 3 2 1 9 
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7.8.2 MOTHER BOARD LED’s 


There are five LED’s on tne Mother Board; four red LED’s 
and one green LED. The green LED is used to indicate OK status of the 
V¥S100» and the red LED‘’s are used to report error conditions, 


bit # 


“J 


3 
~~~-- Red LED #3 
~--- Red LED #2 

~--- Red LED #1 

---- Red LED #90 
-~~-~- Green LED 
~-~-- Tied to Pin 4 
~--~ Unused 

~--- Unused 
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74843 FIBRE CONTROL 


The fibre control resister uses three bits. These are 
write-only signals, and ere used by the hardware. XMIT ON causes the 
hardware to light the LED at the Mother Board end of tne fibre link. 
The other two signals sre diadnostic sidnals. 


bit 6 43 21 0 
| f Jf *‘m-—— Xmit On (6 = nOs 1 = yes?) 
| *‘---- Maintenance Mode (0 = nor 1 = yes) 


~--- Force CRC Error (0 = nov 1 = yes) 
---- Unused 

-~--- Unused 

---- Unused 

---- Unused 

-~--- Unused 
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The following bit ratterns are defined? 


ot Gene GE SeND aHRD qt vote GREE GEDe coed GEES ENED CRED Cagle SON GRD GUD GUE GUND GED CRED SEND case caUy GON TEND COND GOED GUND Guns CORD GETS CEES GID CESD couD GOED COED GOED COND C000 SmtD cums cane span G50D Gnd) SEED cute wm amen aoee oom 


Xmit On | Maintenance Mode [| Purrose 

a io | Peuesde atau 
. One | Electrical Loor-Back 
‘oe oO | Morael Greretion. —- 
a: - ee | Orticel Loor-Back 


me cme cunt com come ce ane oe cate cate com “cate cone SUED GD nouD Cum <0mD emp com> COD anep aut auD mg axe oom om me em cee cement cape cogs cons came aque ome Gn come anee wD ease even com com ese: come som coer 


7+844 USART’s (Motorola 2661 EPCI’s) 


Each USART has four resisters that are accessible by the 
68000. The map is as follows; . 


Bste i Holdings Redister 
Bute 3 Status Register 
Bute 5S Mode Resisters 

Bete 7 Control Resister 


The first time one writes to Bute 5S» one accesses Mode Resgister 0, 
Thereafter, any reference to Bute 5 refers to Mode Register 1. Byte 1 
refers to the Transmit Holding Redister or the Receive Holding Redisters 
derending on whether one is rerforminsg 3s read or write orerstion. 


728.5 CRT CONTROLLER 


The CRT Controller is two butes. Bute 1 is the address 
rointer. Eyte 2 is the data redister., You must write the value of the 
register you wish to write to into the address pointer before writing 
the desired value of that register into the CRIC’s data register. 


SOFTWARE 


1. OVERVIEW WGEA/STA 
2+ DESCRIPTION 
3. OPERATION 


4, TEVICE DRIVER 
The device driver for the VAXSTATION 160 display will 


Permit 3 callings rProgram to send command and argument lists to the 


VS100 DISPLAY FROCESSOR. In addition to this basic function, the 
driver can be instructed to start and stor the disrlay rrocessorsload 
the rrocessor microcode from VAX memory or disks and load character 


fonts, 


9.0 PERFORMANCE 


1. HARDWARE LIMITS 
A+ memory eccess cycle time = 400ns,. 
BB. screen memory access time = 800ns. 
Cc. unidus memory sccess time = 
1. fiber ortic 
2+ worst case unibus access time 
3. Vax memory cycle time 


2+ SOFTWARE OVERHEAD 


T.B.D, 


10.0 MAINTAINABILITY 
RELIABILITY 
A. SYSTEM M.B.T.F, 
The system goal is 4000hrs 
MTTR 2.0 hrs or less 


MTTI 4.0 Hrs or less 


B. SUB-ASSEMBLY M.B.T.F. 
Calsulated MTBF UNIT hrs X 1066 
MOTHERBOARD 13.1 
ALL VALUES ARE Us.BeW. 91.°? 
F.0.T/R 278.9 
CALCULATED USEING B.B.A 92.53 
H7865 23.97 
MIL SPEC STANDARD MONITOR 15.5 
LK2O1 66.8 ( less usesdse than 
217 @ G.B,. tne PC350) 
CABLES 2000.90 
MOUSE 335.0 
TILT/SWIVEL n/3 
FIBER CABLE 87.71 (300mrat min bend rad, } 
Min bend radius = 3.0cm for whole cable 
Min bend radius = 2.0cm for sub-chennel 
(check the srec,.) 
11.0 MAINTAINABILITY 


No customer maintainable comronents. 


No customer sdiuustable controls 


HUMAN FACTORS 


FLOW CHART OF INTERFACE -- TO BE SUPPLIER 


13.0 REFERENCE MATERIAL 
DEC. STO. 158 UNIBUS SPECIFICATION 
A-PS-17-00333-0-0 CABLErFIBER OFTIC»TWO CHANNEL srUNTERMINATED 
A-PS-17-00343-0-0 CABLE»FIBER OFTICsTWO CHANNEL» TERMINATED 
A-SP-H7865-0-0 POWER SUPPLY> H786S*MULTIPLE OUTPUT? SVr412V9-12V 
A-PS-30-20240-0-0 MONITOR» ALPHA/GRAPHIC VIDEOs 19 INCH» MONOCHROME 
A-PS-30-20037-0-0 TABLET, DIGITIZING 
A-PS-30-20038-0-1 MOUSE» »HAND HELD 
A~SP-LK201-A~2 LK201 KEYBOARD DESIGN SPECIFICATION 
WORKSTATION GRAHPIC ARCHITECTURE V1.0» 1 MARCH 1983+ H LEVY 
Driver srec --- latest cory arril 82 
firmware srec --- not suetienie 
uCode spec 


Diad srec level 2b 


